Maternal care is crucial for offspring development and licking/grooming patterns can be induced by sensorial, neuroendocrine, and metabolic variations in the CNS. Important brain functions, such as learning and memory, can be influenced by oxidative stress, which can also modulate pathophysiological processes (e.g., depression, anxiety, and other psychiatric disorders). This study evaluated oxidative stress in the hippocampus (HP), olfactory bulb (OB), and plasma in Low-Licking (LL) and High-Licking (HL) lactating rats through superoxide dismutase (SOD) and catalase (CAT) activities, DNA damage (comet assay), and dihydrodichlorofluorescein (DCF) oxidation assay. Results demonstrate that in the HP of LL, the activities of SOD and CAT were increased compared to HL. In the OB, the activities of SOD and CAT were also increased in LL. The comet assay in the HP showed that LL had higher levels of basal damage and increased levels of DNA breaks than HL. In the OB, LL also had higher levels of DNA damage. In the plasma, no difference was observed in either SOD or CAT activities, but the DCF oxidation assay revealed that LL had higher levels of ROS production than HL. In conclusion, we observed that LL mothers showed evidence of increased oxidative stress when compared to HL, suggesting that variations in maternal behavior might be related to these biochemical parameters.
Introduction
The development of mammalian offspring is highly influenced by maternal care. In rodents, maternal behavior is expressed by the mothers' actions, such as crouching over the young for nursing and keeping them warm, building the nest and retrieving the pups back to it, and the act of licking the body and genital area of newborns (Rosenblatt, 1975; Stern and Johnson, 1990; Numan and Insel, 2003) .
Maternal behavior results from a highly motivated brain, which enables the female to adapt their caring activities to different situations and social demands (Olazabal et al., 2013) . During the first 2 weeks postpartum, lactating rats develop increasingly frequent licking and grooming behaviors that stimulate the pups, modifies their body and brain temperature, and allows the mother to reclaim salt and water to meet the physiological demands of lactation (Gubernick and Alberts, 1983) . The frequency of this behavior is commonly used as a measure for the evaluation of maternal care (Liu et al., 1997; Caldji et al., 1998; Champagne et al., 2003; Parent and Meaney, 2008; Lenz and Sengelaub, 2009; Veenema and Neumann, 2009) . This behavior has a normal distribution when assessed in a large sample (Champagne et al., 2003) , suggesting that mothers with a low frequency (LL) and a high frequency (HL) of licking constitute the two extremes of the same population (Champagne, 2008) .
Several structures of the central nervous system (CNS), such as the medial preoptic area (MPOA), medial and cortical nucleus of the amygdale, nucleus accumbens, paraventricular nucleus of the hypothalamus (PVN), hippocampus (HP), and the olfactory bulb (OB) are involved in the development and maintenance of maternal care (Consiglio and Lucion, 1996; Champagne et al., 2003; Teodorov et al., 2010; Ruthschilling et al., 2012; De Moura et al., 2015) .
The olfactory system is modulated by hormonal changes that occur during pregnancy, parturition, and lactation (Lévy et al., 2004) , which enable the female to respond positively to the stimulus coming from their offspring, thus influencing the mother-pup bonding and recognition (Sullivan et al., 1989) . Olfaction is critical for the organization of certain behaviors after maternal responsiveness has been established (Lévy et al., 2004) . Moreover, results suggest that the OB has a decisive role in the behavioral differences observed in lactating rats, because the genes as the dopamine, serotonin, prolactin, and estrogen receptors were downregulated in the OB of LL mothers when compared to HL 
